The Salmonella enterica serovar Typhimurium strain UK-1 exhibits the highest invasion and virulence attributes among the most frequently studied strains. S. Typhimurium UK-1 has been used as the foundation for developing recombinant vaccines and has been used extensively on virulence and colonization studies in chickens and mice. We describe here the complete genome sequence of S. Typhimurium UK-1. Comparative genomics of Salmonella Typhimurium will provide insight into factors that determine virulence and invasion.
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Salmonella enterica serovar Typhimurium is the principal cause of food-related illness (3). More than 200 different S. Typhimurium strains have been identified, which are principally adapted to niches in the environment and the intestines of different animal species (12) .
S. Typhimurium strain UK-1 (UK stands for universal killer) was first isolated from the spleen of a chick orally inoculated 3 days earlier with a highly virulent S. Typhimurium strain retrieved from an infected horse in 1991 (4). UK-1 is not only highly invasive and virulent for chickens and mice, but it is also capable of lethal infections in calves, pigs, and horses. Because of the high virulence of UK-1, attenuated derivatives of the UK-1 strain would probably induce a higher level of protective immunity after oral administration than the attenuated derivatives of less-virulent S. Typhimurium strains with the same route of infection as UK-1 (13) . This strain has been used as the foundation for developing recombinant vaccines (2, 6, 11) .
Whole-genome sequencing of UK-1 was performed on 454 GS-FLX titanium by SeqWright, Inc. A 3-kb Mate-Pair library was constructed for the sequencing. Three separate one-quarter runs were performed to minimize sequencing errors. In total, 189,174,669 bases of 592,216 random reads with an average read length of 311 nucleotides were obtained. SeqWright performed the assembly using Newbler Assembler software resulting in 11 scaffolds with 37 gaps. The approximate coverage of UK-1 genome is 38-fold. An optical map of the UK-1 strain was generated to help with genome completion (14) . All gaps were closed using Sanger DNA sequencing.
UK-1 genome annotation depended mainly on that of S. Typhimurium LT2 (9) . The UK-1-specific genes were determined by three methods: GeneMark.hmm (8) , Glimmer v3.02 (5), and Prodigal (7). The genes in repetitive and prophage regions and genes shorter than 100 bp were manually examined to ensure a complete annotation with a high degree of confidence. The description for each gene was investigated by comparing it to the annotation of the LT2 gene (9) . For the genes that were absent in LT2, we performed BLASTP searches using these genes against the nr database and annotated each with the function of the best homologs (1). rRNA and tRNA genes were predicted using BLASTN against rRNA and tRNA genes from LT2, respectively.
The genome of S. Typhimurium UK-1 is composed of a 4,817,868-bp chromosome and a 93,277-bp large virulence plasmid, designated pSTUK-100. The chromosome contains 4,478 open reading frames (ORFs) including 22 pseudogenes, and pSTUK-100 contains 101 ORFs with one pseudogene. Comparison of UK-1, LT2, and three other Salmonella Typhimurium strains (14028s, D23580, and SL1344) revealed high colinearity. However, UK-1 carries the smallest number of prophage elements, but it exhibits the highest virulence among the frequently studied strains. Two unique genes were predicted in UK-1, which are highly homologous to the genes involved in the type III secretion system (10) .
Nucleotide sequence accession numbers. The complete S. Typhimurium UK-1 genome has been deposited in GenBank under accession no. CP002614 for the chromosome and CP002615 for the plasmid.
